We have used hydrostatic pressure as a means for studying a resonant Raman mode observed at 47 cm in highly disordered, ion implanted, unannealed GaAs. The mode shifts weakly ( -0.07 6 0.15 cm /GPa), supporting an identification of this band-resonant vibration as stemming from the breathing mode of the gallium vacancies, which are expected to be in high concentration. We measure a pressure coefficient of the longitudinal-optic phonon in these (5.5 nm) nanocrystals of GaAs to be 3.6 + 0.1 cm /GPa. The good agreement between our value and the pressure shift of this phonon in bulk GaAs implies that the bulk modulus is independent of size at least down to this size crystallite.
I. INTRODUCTION
The study of native point defects in semiconductors is of current scientific interest and technological significance, since point defects alter the optical and transport properties of a material. Identifying and studying clear signatures of such defects is an important step in understanding which of these have the most infiuence on the desired properties and how to control them. What is needed is the identification of spectroscopic signatures produced by particular, known defects.
We study here~one potential identification of a point defect which manifests itself as a resonant-Raman mode in unannealed implanted GaAs. This resonant, low f'requency mode (at 47 cm~) deserves more general notice since it has also been observed in low- temperature, molecular-beam epitaxially (MBE) grown GaAs. Furthermore, a very similar Raman mode has been seen in implanted, unannealed silicon. 4 Recent calculations of the intrinsic vibrational energy for the A, -symmetry (symmetric breathing) mode of the Ga vacancy (VG ) in GaAs predict this vibration to be near 40 cm . The presence of VG native defects in high concentrations, which is expected in both lowtemperature MBE GaAs In Fig. 3 we show a data surriinary of the effect of hydrostatic pressure on the resonant mode at 47 cm between 0 and 4 GPa. These data points were inherently difficult to obtain, given the close proximity with the intense laser excitation and the associated complications in working with the diamond-anvil cell. After accounting for these factors, we feel the data is very well behaved. The best fit gives a pressure dependence for the low-frequency resonant mode:
Our high pressure data support the interpretation that this resonant band originates &om a localized defect which is present in high concentrations. The prime candidate is the gallium vacancy (inset of Fig. 3 
